A minor phospholipid from Acinetobacter sp. HO1-N was identified as acylphosphatidylglycerol. Acyl-phosphatidylglycerol synthesis by outer-membrane preparations appeared to be a result of phospholipase A activity.
The presence of acyl-phosphatidylglycerol (acyl-PG) has been reported in several bacterial species (13, 14, 15, 21) , including the lipid-containing bacteriophage PM2 (21) and several mammalian sources (2, 3, 16) . The formation of acyl-PG from PG by Escherichia coli particulate preparations has been demonstrated (5, 6) , suggesting a mechanism for the turnover of PG. This report describes the identification of acyl-PG in Acinetobacter sp. HO1-N and its synthesis by outer-membrane preparations.
Acinetobacter sp. HO1-N was grown in a mineral salts medium (17) containing 0.8% nutrient broth (Difco) and 0.5% yeast extract (Difco).
[3H]glycerol-labeled PG was prepared from Acinetobacter sp. HO1-N as previously described (19) . Extraction of lipids was previously described, including the procedures used for thinlayer chromatography (TLC) and column chromatography (12) . TLC Mild alkaline methanolysis of phospholipids and phospholipid quantitation were described previously (12) with the exception that quantitation was done with 400 nmol of lipid phosphorus applied to a Silica Gel G plate and developed in solvent A. Acyl-PG was partially deacylated by mild alkaline methanolysis (3) for short time periods (1 to 4 min). The lipid products were analyzed by TLC in solvent A after being partitioned into an organic phase with 1-butanol.
The major phospholipids from Acinetobacter sp. HO1-N have previously been characterized (17) . Acyl-PG was partially purified from the other phospholipids by diethylaminoethyl-cellulose column chromatography on a column (5.5 by 10 cm). Acyl-PG and PG were eluted with 0.01 M ammonium acetate in methanol after removal of neutral lipids and phosphatidylethanolamine (PE) with methanol. Preparative TLC in solvent A was used to separate acyl-PG from PG. Acyl-PG was pure as determined by TLC in solvents A and B. Figure 1 shows the purified acyl-PG as well as the major phospholipids found in Acinetobacter sp. HO1-N.
A variety of chemical analyses were used to characterize the structure of acyl-PG. The water-soluble product resulting from mild alkaline methanolysis of acyl-PG co-chromatographed with authentic glycerylphosphorylglycerol obtained from known PG as determined by cellulose TLC in two solvent systems (12) . The acyl ester (18) to glycerol (4; after deacylation of the phospholipid) to phosphorus (12) ratio of the intact lipid was 3.3 to 2.1 to 1 (theoretical ratio, 3:2:1).
In addition to these methods, mild hydrolytic procedures were used to obtain partial lipid degradation products. Acetic acid hydrolysis (90% acetic acid at 100°C for 30 min) of purified acyl-PG resulted in two major products: 1,2-diglyceride and lysophosphatidic acid (3) as determined by TLC with known standards in solvents A and C. Controlled alkaline methanolysis resulted in partial deacylation products consisting ofa mixture ofglycerylphosphorylglycerol derivatives containing acyl residues at various positions. The expected products of partial alkaline methanolysis would be lyso-acyl-PG, PG, and lyso-PG. Two of these products, PG and lyso-PG, were identified by chromatographic identity with standard PG and lyso-PG, respectively. A third product with a higher Rf value than that of PG in solvent A was assumed to be lyso-acyl-PG since it co-chromatographed with the prod- uct derived from acyl-PG after pancreatic lipase treatment (7) . Acyl-PG was found in both cytoplasmic and outer-membrane preparations (17) at 3 and 2%, respectively. It does not appear that acyl-PG was localized in any one membrane preparation, but was present in about equal amounts in both membrane preparations. The cytoplasmic and outer-membrane preparations were analyzed for acyl-PG formation to determine the intracellular location of acyl-PG synthesis. Table 1 shows the specific activities obtained for each membrane preparation. The activity found in the outermembrane preparation was 14-fold over that observed in the cytoplasmic membrane. The small amount of activity found in the cytoplasmic membrane was probably the result of crosscontamination by the outer membrane.
The formation of acyl-PG by an E. coli particulate preparation has been shown to occur by a transacylation reaction in which PG acts as both the acyl donor and acceptor (6) . No attempt was made to determine whether the enzyme activity was localized in the cytoplasmic or outer-membrane fraction. The assay conditions used in the E. coli reactions suggest the possi- Ag of outer-membrane protein. The reaction was initiated by the addition of membranes, and incubation was carried out for 1 h at 37°C with mechanical shaking. Enzyme controls included heat-treated membranes (100°C, 2 min). The assay mixture was extracted by the method of Bligh and Dyer (1), and the chloroform-soluble products were separated by TLC in solvent A with unlabeled acyl-PG added as a carrier. Radioactivity in acyl-PG was determined as previously described (20) .
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